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Abstract 
Based on a psychological stress perspective, this paper investigates the relation between the physical environmental quality and 
neighborhood social capital. A survey and qualitative interviews were conducted in urban residential street blocks with high and 
low levels of environmental burdens as a dichotomous predictor. The socioeconomic condition of the study sites (very low and 
average) was identified post hoc by a social index. Low burden level and average socioeconomic condition were associated with 
higher neighborhood social capital. Further analyses suggested that improving environmental quality and enhancing services and 
events may promote social capital in urban neighborhoods. 
© 2014 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
Neighborhood social capital and its facets such as psychological sense of community, social cohesion, and social 
ties can be a resource for the mental and physical health of city residents (Araya et al., 2006; Kawachi, Kennedy, & 
Glass, 1999; Leslie & Cerin 2008; McCulloch, 2001; Townley, Kloos, & Wright, 2009; Wright & Kloos, 2007). 
However, little is known on how to design and manage residential areas to encourage social capital. Thus, our aim is 
to examine the relation between the physical environmental quality and social capital in urban neighborhoods. 
Social capital refers to aspects of social life such as “networks of secondary associations, high levels of interpersonal 
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trust and norms of mutual aid and reciprocity – which act as resources for individuals and facilitate collective 
action” (Lochner, Kawachi, & Kennedy, 1999, p. 260). The study is based on theoretical positions from psychology, 
which are briefly described in the following subsection.  
1.1. Theoretical perspectives from environmental stress and restoration research 
Environmental stress research provides a theoretical perspective on how physical environmental factors in living 
environments may affect residents’ social behavior. In short, factors such as traffic noise, high spatial density, and a 
general overload of information may elicit stress reactions (see Bell, Green, Fisher, & Baum, 2001). Amongst other 
effects, stress can manifest in negative affect, increased interpersonal distance, and a narrowed focus of attention 
and thus, in decreased awareness of peripheral cues such as the social environment (Moser, 1988). Moreover, noise 
may trigger expectations of masked speech (Evans, 1982) and increase the probability that individuals avoid verbal 
communication in noisy environments. Conversely, restorative environments such as urban green spaces may 
stimulate pro-social behavior due to their potential to reduce stress (Kaplan & Kaplan, 1989; Ulrich, 1983). Finally, 
Cohen and Weinstein (1982) and de Vries (2010) hypothesized that these negative and positive short-term 
behavioral effects, respectively, may be evident in longer-term neighboring behaviors in urban residential areas.  
1.2. Empirical evidence on the potential constitutes of social behavior and social capital 
Environmental stressors were shown to enhance aggression, reduce helping behavior, and elicit social withdrawal 
in laboratory and field settings (Cohen, 1980; Moser, 1988). No publication on the relation between physical 
environmental stressors and neighborhood social capital was available at the time of writing. Several studies showed 
small effects of mixed land use and a high level of walkability (i.e., low distance to local services, place of work 
etc.) on social capital (Altschuler, Somkin, & Adler, 2004; Leyden, 2003; Wood et al., 2008). Appropriate space for 
social contacts relates to functional physical aspects such as stairs, pavements, or playgrounds, and to aesthetic 
aspects such as the presence of plants and well-painted facades (cf. Skjaeveland & Gärling, 2002). The level of 
streetscape vegetation is positively correlated with the use of outdoor space and social activities (Sullivan, Kuo, & 
Depooter, 2004). Semenza, March, and Bontempo (2006) found that adding vegetation, benches, bulletin boards, 
and decorative elements improves perceived social capital. The use of a park can improve mood – and thereby, 
enhance social interactions (Cohen & Pressman, 2006) – and the ability to attend to peripheral cues (Hartig, Mang, 
& Evans, 1991; Roe & Aspinall, 2011). In the urban context, provision of green space is related to neighborhood 
social ties (Groenewegen, van den Berg, Maas, Verheij, & de Vries, 2011; Nielsen & Hansen, 2007). 
Regarding potential social constitutes, individual-level (e.g., higher age, parenthood, lower income), and higher-
level variables (e.g., percentage of homeowners, small average household size, lower population density, income 
inequality) are positively, but weakly, related to neighborhood social capital (Brodsky, O'Campo, & Aronson, 1999; 
Kawachi & Kennedy, 1997; Kawachi, Kennedy, Lochner, & Prothrow-Stith, 1997; McCulloch, 2003). 
1.3. Question of interest 
The aim of the present study is to investigate the relation between neighborhood social capital and aspects of 
environmental quality (stressors and resources). This objective is based on the assumption that not only invariant 
individual characteristics, but also situational determinants of social behavior can help to explain how social capital 
emerges in urban neighborhoods. As discussed above, social behavior may impoverish under environmental stress, 
and improve in the presence of natural elements. Therefore, urban neighborhoods with a high level of environmental 
stressors and a low level of natural resources may have a lower level of social capital than neighborhoods with more 
favorable environmental conditions. This hypothesis is examined with a mixed-methods approach using data from a 
neighborhood survey on the relation between environmental burdens and mental health (Honold, Beyer, Lakes, & 
van der Meer, 2012), and data from an unpublished qualitative interview study. The potential effects of 
environmental stressors and resources are investigated with objective and subjective data on environmental quality. 
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2. Method 
2.1 Study sites  
 
The survey was conducted in four inner-city areas in Berlin, Germany. Each consisted of a high-burden and a 
low-burden street block in close proximity to each other (<1km). Burden level was determined by a spatial analysis 
in a Geographic Information System (GIS) and refers to variations in road traffic noise (>65 vs. <50 dB(A)), air 
pollution (heavily burdened vs. minimally burdened), and provision of near-residential public green space (<0.1 vs. 
>6 m² per resident within 500m). According to a Berlin neighborhood social index, which comprises statistics on the 
percentage of unemployed, foreigners, and social welfare recipients (Senatsverwaltung für Stadtentwicklung, 2011), 
two of these sites (one high-burden and one low-burden block) were of very low socioeconomic condition, whereas 
the other six blocks were evaluated as average (see right part of figure 1). 
 
2.2 Sample 
 
N = 428 participated in the survey, equally distributed between high-burden (n = 215) and low-burden blocks (n 
= 213), with n = 264 (61%) being female and an age range of 16 to 91 (see also table 1, and Honold et al., 2012). 
Fifty percent held an academic degree, and 61% were employed full- or part-time, whereas 11% were unemployed. 
A representative sub-sample (n = 32) participated in an additional qualitative interview study which took place in 
one area (Treptow-Neukölln), with n = 17 from the high-burden block and n = 15 from the low-burden block.   
 
2.3 Measures 
 
 Neighborhood social capital was measured according to the British household panel study (McCulloch, 2003) 
with eight five-point items such as “If I needed advice about something I could go to someone in my neighborhood”. 
A high value indicates high social capital. Reliability was α = .83. The perceived degree of several environmental 
stressors and resources (see table 1) was obtained with one item per factor on a five-point scale, with high values 
indicating good environmental quality. Socioeconomic variables were assessed as potential individual-level control 
variables. Qualitative interviews followed guidelines with catchwords on the perception and evaluation of the social 
environment. They were recorded, fully transcribed, and analyzed by qualitative content analysis (Mayring, 2003).   
3. Results 
3.1Relation between demographic variables and social capital in the total sample 
 
Level of education, employment status, marital status, nationality, and size of household were not significantly 
related to perceived neighborhood social capital. However, women perceived higher social capital than men (M = 
3.14, SD = 0.88 vs. M = 2.95, SD = 0.77, F = 4.98, p = .03, partial η2 = .01). Moreover, participants who spent at 
least half weekdays at home perceived higher social capital than full-time employed (M = 3.21, SD = 0.93 vs. M = 
2.98, SD = 0.81, F = 4.80, p = .03, partial η2 = .02). Age correlated positively with social capital (see table 1). 
Length of residency was assessed on an ordinal level and correlated weakly with social capital (τ = .08, p = .03). 
 
3.2 Social capital in high-burden versus low-burden neighborhood blocks 
 
Individual-level control variables did not differ significantly between the two burden levels, indicating no bias to 
the comparison of neighborhood social capital in high- versus low-burden blocks. An ANCOVA explained 12% of 
the variance in social capital by age as a covariate, F(1, 416) = 28.10, p = .00, by the two two-level factors burden 
level, F(1, 416) = 3.91, p = .04, and neighborhood socioeconomic condition, F(1, 416) = 27.59, p = .00, and by an 
interaction effect of burden level and social status, F(1, 416) = 13.87, p = .00 (see figure 1). The main effects of the 
two factors conformed to the expectations in that social capital was higher in low-burden than in high-burden 
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blocks, and higher in blocks with average than very low socioeconomic condition (SEC). However, the interaction 
effect indicated that among the two blocks with very low SEC, social capital was higher in the high-burden area. As 
depicted in the right part of figure 1, this interaction can be explained by the fact that neighborhood SEC was higher 
in the high-burden block in one of the four areas investigated (Mitte). As SEC had a stronger effect on social capital 
than burden level, the effect of the latter factor was potentially concealed in this area. 
 
Figure 1. Interaction effect of burden level and neighborhood socioeconomic condition (SEC) on neighborhood social capital from ANCOVA 
(left part); mean social capital in all eight blocks from four areas, with 1 indicating very low SEC and 2 indicating average SEC (right part). 
 
3.3 Relation between perceived environmental quality and social capital in the total sample 
Amongst all environmental factors rated, behavior-related noise, level of vegetation, and provision of green space 
correlated most with social capital (see table 1). A hierarchical regression analysis was conducted to examine the 
relation between environmental quality and social capital in the total sample. Age as a control variable was entered 
in the first step, and the perceived environmental factors were entered in the second step. To reduce the number of 
predictors, β = 0.15 was set as the minimally required strength of influence. Accordingly, the regression was run 
again with the remaining predictors (i.e., behavior-related noise and provision of green space), and their interaction 
in the third step. It explained 13% of the variance in social capital by age (β = .19, p = .00, R2 = .04) in the first step, 
and by behavior-related noise (β = 0.15, p < .01) and provision of green space (β = 0.25, p < .01), ΔR2 = .10; n = 416 
in the second step. 
 
Table 1. Descriptive statistics of metric variables and Pearson correlation coefficients with neighborhood social capital (rsc) 
 
Variable n M (SD) rsc  
Age 421 39.53 (14.28)    .20**  
Perceived air quality 426 1.80 (0.82)   .10*  
Perceived traffic noise 427 2.11 (1.17) .03  
Perceived behavior-related noise 424 1.71 (0.96)    .21**  
Perceived cleanliness 426 2.09 (0.90)   .11*  
Perceived level of vegetation 427 1.52 (0.92)    .24**  
Perceived provision of green space 426 1.20 (0.90)    .27**  
Neighborhood social capital 428 3.07 (0.85)   1  
 
3.4 Qualitative interviews  
 
Most participants from the block with low burden level and average socioeconomic condition described the social 
atmosphere as positive and non-anonymous. They depicted conversations and smiles among residents from their 
neighborhood in the public space. Some were acquainted to other residents due to activities from a neighborhood 
initiative, a market, cafés, or street and backyard festivals. Several interviewees appreciated a high diversity in 
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residents’ age, professional background, or social status. In the high-burden block with very low socioeconomic 
condition, participants predominantly perceived their neighbors as uncommunicative or withdrawn. One resident 
from the high-burden block happened to have lived in the other block before. He confirmed a more positive social 
climate in his previous neighborhood and attributed this fact to a calmer and more quiet environment where “you 
might rather stop for a chat on the street”, and to the above-mentioned neighborhood initiative. 
4. Discussion 
The aim of this study was to investigate the relation between physical environmental quality and social capital. 
As hypothesized, residents from street blocks with a high level of environmental stress and a lack of public green 
spaces reported lower social capital than residents from street blocks with more favorable environmental conditions. 
Individual socioeconomic status variables were equally distributed between both burden levels, and the compared 
sites were in short distance. Therefore, a bias by individual-level social status or varying levels of mobility and 
walkability (Wood & Giles-Corti, 2008) is unlikely. Regression analysis suggested an effect of behavior-related 
noise and of provision of green space on social capital. While the former may indicate considerate behavior of 
residents as a prerequisite for social capital, the latter conforms to the assumption that green space stimulates 
informal social interaction (Nielsen & Hansen, 2007; Groenewegen et al., 2012). Alternatively, as discussed in 1.1, a 
higher level of environmental resources in neighborhoods may facilitate restoration from stress and thereby improve 
residents’ social behavior on a long term. As interviewees did not indicate social contact through the use of green 
spaces, stress reduction is a likely mechanism. Beyond physical environmental quality, interviews revealed the 
potential of local services and amenities to enhance social capital, which conforms to Altschuler et al. (2004). 
However, neighborhood socioeconomic condition exerted a stronger effect on social capital than burden level or 
any individual-level demographic variable. Length of residency, which effects are yet unclear (e.g., Brodsky et al., 
1999; Skjaeveland, Gärling, & Maeland, 1996), was only weakly related. More research is required to clarify which 
socioeconomic factors hamper or facilitate social capital. Qualitative interviews pointed to the potential of diversity, 
as was previously suggested for socioeconomic status on a higher level of analysis (Kawachi & Kennedy, 1997). 
A limitation of the present study is the cross-sectional design, which makes causal interpretations impossible. 
Moreover, variation in socioeconomic factors was restricted on the individual- and neighborhood-level of analysis 
and should be expanded systematically in future research. Finally, the compositional nature of social capital is still 
under discussion (Subramanian, Lochner, Kawachi, 2003; Veenstra, 2005), and the number of neighborhood levels 
studied here was too small to analyze its effect by multilevel analysis.  
However, our findings indicate that improving the physical environmental quality in urban neighborhoods (e.g., 
by enhancing the amount of green space), encouraging institutions such as a market, gastronomic services and 
festivals, and implementing an active neighborhood initiative may be effective strategies in promoting social capital. 
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